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(54) ON-VEHICLE RADAR DEVICE 

(57)Abstract: 

PURPOSE: To recognize a static obstacle existing in the 
advance direction by judging the existence based on the 
period when the spectrum peaks of a stationary body 
are continuously kept at a high-intensity level. 
CONSTITUTION: A stationary body spectrum detecting 
means 3 extracts peaks caused by a stationary body 
from the beat spectrum detected by an FM-CW radar 1 
based on the speed of a vehicle detected by a vehicle 
speed sensor 2. When a stationary obstacle exists in the 
advance direction of the vehicle, peaks continuously 
kept at a relatively high-intensity level are extracted. 
When the radar 1 receives the reflected wave caused by 
the stationary obstacle on a roadside zone, the intensity 
of the reflected wave is fluctuated along with the 
advance of the vehicle because the vehicle does not 
face the obstacle. A stationary body judging means 5 
judges the peaks continuously detected at a high- 
intensity level by a level measuring means 4 as an 
obstacle existing in the advance direction of the vehicle, 

and it judges the peaks discontinuously detected at a high-intensity level as a stationary 
obstacle existing not in the advance direction. 
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(57) [Abstract] 

[Objects of the Invention] This invention aims at excepting the 
quiescence object which is not on the travelling direction of a car from 
an obstruction, and being able to recognize it about the mounted radar 
installation which detects distance and relative velocity to two or more 
obstructions which exist ahead [ car ] using a FM-CW radar. 
[Elements of the Invention] The spectrum A of the rise section to an 
obstruction and the spectrum B of a trailing edge are detected using a 
FM-CW radar. In view of Spectrum A and Spectrum B serving as a delta 
frequency according to the vehicle speed in the case of a quiescence 
object, Spectrum B is shifted according to the vehicle speed, and it 
considers as Spectrum C, and asks for the spectrum D from which the 
spectrum peak which subtracts this from Spectrum A and starts a 
quiescence object was excepted. It asks for the spectrum E which 
consists only of a spectrum peak which subtracts Spectrum D from 
Spectrum A and starts a quiescence object. That from which reinforcement 
is not continuously secured into Spectrum E is excepted from an 
obstruction. 



[Translation done. ] 




[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The mounted radar installation which comes to have the FM-CW 
radar which receives the reflected wave generated by reflecting with the 
obstruction with which this modulated wave exists ahead while a 
frequency sends periodically the modulated wave which repeats a rise and 
descent by the predetermined modulation width of face characterized by 



to provide the following, detects the difference of the frequency of a 
dispatch wave, and the frequency of a received wave as a beat spectrum, 
and detects distance and relative velocity with said obstruction based 
on the beat spectrum concerned The speed sensor which detects the 
vehicle speed of the car with which the mounted radar installation 
concerned is carried A quiescence object spectrum detection means to 
detect the thing equivalent to the same relative velocity as the vehicle 
speed which said speed sensor detects among the peaks of the beat 
spectrum which said FM-CW radar detected as a spectrum of the quiescence 
object which exists in monitor within the limits of said FM-CW radar A 
level measurement means to measure the level of the spectrum peak which 
this quiescence object spectrum detection means detected on the strength 
A quiescence object judging means to judge whether the quiescence object 
corresponding to the spectrum peak by which level on the strength 
measured by this level measurement means was made the measuring object 
based on the time amount continued where predetermined level is exceeded 
exists in the travelling direction of a car 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is faced detecting distance and 
relative velocity to two or more obstructions which are applied to a 
mounted radar installation, especially exist ahead [ car ] using a FM-CW 
radar, and relates to a suitable mounted radar installation to detect 
the distance and relative velocity to the obstruction from which the 
quiescence object was excepted. 
[0002] 




[Description of the Prior Art] The measuring device using the FM-CW 
(Frequency Modulation-Continuous Wave) radar as equipment which measures 
the distance and relative velocity between bodies is known from before. 
This equipment sends periodically the modulated wave to which a 
frequency repeats a rise and descent by predetermined modulation width 
of face, receives the reflected wave of this modulated wave, detects the 
difference (beat signal) of the frequency of a dispatch wave, and the 
frequency of a received wave, and measures the distance and relative 
velocity between bodies. 

[0003] In this case, if two or more bodies exist ahead [ of a FM-CW 
radar ], it is possible for the reflected wave corresponding to each 
obstruction to occur, to carry out spectrum analysis of this, and to 
detect the delta frequency to each body, then to detect distance and 
relative velocity about two or more bodies. 

[0004] From this outstanding property, the mounted radar installation 
which used the FM-CW radar is devised in recent years. It is because 
according to such a mounted radar installation it becomes possible to 
detect distance and relative velocity separately about two or more 
wagons which run the car front, or a two-wheel barrow and a function 
high as a mounted radar installation can be secured. 
[0005] However, when using an FM-CW radar as a mounted radar 
installation, it is relation with the monitor range, and existence of 
the guard rail prepared in the road side poses a problem. It is because 
the guard rail which does not become transit of a car with a failure at 
all in addition to the precedence car which should be supervised 
essentially will be detected as an obstruction when this setup is 
performed to securing the monitor range of a mounted radar installation 
widely, in order to secure high monitor capacity. 

[0006] JP, 5-40168, A is indicating the equipment which detects distance 
and relative velocity only about the thing except quiescence objects, 
such as a guard rail, from the obstruction which exists ahead [ car ] 
that this evil should be removed. 

[0007] the vehicle speed of each obstruction with which the mounted 
radar installation detected equipment given [ above-mentioned ] in an 
official report about quiescence objects, such as a guard rail, paying 
attention to the same relative velocity as the vehicle speed of a self- 
vehicle being detected to a self-vehicle, and the relative velocity of 
homogeneity — with, what was detected is excepted as a quiescence 
object. 

[0008] Even if it sets up the monitor range of a mounted radar 
installation widely according to this configuration, it is in the 



condition which excepted the quiescence object detected at monitor 
within the limits, namely, it becomes possible to catch as an 
obstruction only the mobile which exists in monitor within the limits, 
and a practical mounted radar installation will be realized. 
[0009] 

[Problem (s) to be Solved by the Invention] However, the above-mentioned 
conventional equipment is altogether excepted from an obstruction 
regardless of the class about the quiescence object detected at monitor 
within the limits. For this reason, also when a halt car existed on the 
travelling direction of a self-vehicle, that stop car had the problem 
that it was recognized as a mere quiescence object and recognized as an 
obstruction. 

[0010] In being made in view of an above-mentioned point, carrying out 
spectrum analysis of the output signal of a FM-CW radar, asking for the 
beat spectrum to each obstruction, and excepting a quiescence object 
from an obstruction based on the spectrum, this invention aims at 
offering the mounted radar installation which solves the above-mentioned 
technical problem as recognizing as a quiescence obstruction which 
exists on a travelling direction about what spectral intensity continues 
exceeding predetermined level. 
[0011] 

[Means for Solving the Problem] Drawing 1 shows the principle block 
diagram of the mounted radar installation which attains the above- 
mentioned purpose. Namely, as shown in drawing 1 , while a frequency 
sends periodically the modulated wave which repeats a rise and descent 
by predetermined modulation width of face, the above-mentioned purpose 
The reflected wave generated by reflecting with the obstruction with 
which this modulated wave exists ahead is received. In the mounted radar 
installation which comes to have the FM-CW radar 1 which detects the 
difference of the frequency of a dispatch wave, and the frequency of a 
received wave as a beat spectrum, and detects distance and relative 
velocity with said obstruction based on the beat spectrum concerned The 
speed sensor 2 which detects the vehicle speed of the car with which the 
mounted radar installation concerned is carried, The inside of the peak 
of the beat spectrum which said FM-CW radar 1 detected, A quiescence 
object spectrum detection means 3 to detect the thing equivalent to the 
same relative velocity as the vehicle speed which said speed sensor 2 
detects as a spectrum of the quiescence object which exists in monitor 
within the limits of said FM-CW radar 1, A level measurement means 4 to 
measure the level of the spectrum peak which this quiescence object 
spectrum detection means 3 detected on the strength, It is attained by 




the mounted radar installation which has a quiescence object judging 
means 5 to judge whether the quiescence object corresponding to the 
spectrum peak by which level on the strength measured by this level 
measurement means 4 was made the measuring object based on the time 
amount continued where predetermined level is exceeded exists in the 
travelling direction of a car. 
[0012] 

[Function] In the mounted radar installation concerning this invention, 
the reflected wave corresponding to each obstruction which exists ahead 
[ car ] reaches said FM-CW radar. In this case, the reinforcement of a 
reflected wave is influenced of the configuration of that obstruction, 
an existence location, etc., and a reflected wave with comparatively 
large reinforcement is formed about said FM-CW radar and the obstruction 
which exists on the car travelling direction which counters. 
[0013] Therefore, when an obstruction exists on a car travelling 
direction, by said FM-CW radar 1, the beat spectrum which has the peak 
with comparatively high level on the strength formed corresponding to 
the obstruction will be detected. Moreover, in order to maintain the 
relation which a car and an obstruction always counter in this case, the 
reinforcement of the peak corresponding to this is maintained greatly 
continuously. 

[0014] Said quiescence object spectrum detection means 3 extracts the 
peak resulting from a quiescence object out of the beat spectrum which 
said FM-CW radar 1 detects based on the vehicle speed of the self- 
vehicle which said speed sensor 2 detects. In this case, when a 
quiescence obstruction exists on a car travelling direction, about that 
quiescence obstruction, the peak which maintains comparatively high 
level on the strength continuously will be extracted as a quiescence 
object spectrum. 

[0015] On the other hand, when said FM-CW radar 1 receives the reflected 
wave resulting from the quiescence obstruction on a side strip, said 
quiescence object spectrum detection means 3 also extracts the peak 
corresponding to the reflected wave as a quiescence object spectrum. In 
this case, since the car and the obstruction on a side strip have not 
countered, the reinforcement of the reflected wave which said FM-CW 
radar 1 receives is changed with advance of a car, and the peak 
corresponding to this obstruction does not maintain continuously high 
level on the strength. 

[0016] Therefore, about the peak which does not correspond to the 
obstruction which exists on a car travelling direction with said 
quiescence object judging means 5 about the peak at which continuously 



high level on the strength is detected by said level measurement means 4, 
and a high peak level does not continue, it is possible to perform 
judgment that it is a thing corresponding to the quiescence object which 
is not on a car travelling direction. 
[0017] 

[Example] Drawing 2 shows the block block diagram of the mounted radar 
installation which is one example of this invention. As shown in this 
drawing, the mounted radar installation of this example consists of a 
spectrum processing circuit 10, a speed sensor 20, and a FM-CW radar 30. 
[0018] A spectrum processing circuit is the important section of the 
mounted RETA equipment of this example which realizes the above 
mentioned quiescence object spectrum detection means 3, the level 
measurement means 4, and the quiescence object judging means 5, and a 
speed sensor 20 is a sensor which detects the vehicle speed of the car 
with which the mounted radar installation concerned is carried, and 
supplies the detection result to a spectrum processing circuit. Moreover, 
the FM-CW radar 30 is well-known equipment which detects the distance 
and relative velocity to each obstruction which sends a predetermined 
modulated wave towards the car front, and exists ahead [ car ]. 
[0019] Hereafter, the detection principle of the configuration of the 
FM-CW radar 30, the distance by the FM-CW radar 30, and relative 
velocity is explained. 

[0020] In drawing 2 , the subcarrier generating circuit 31, the 
frequency modulation circuit 32, the modulation electrical-potential- 
difference generating circuit 33, a circulator 34, and the transmitting 
antenna 35 constitute the transmitting-side circuit of the FM-CW radar 
30. 

[0021] That is, the triangular wave from which the amplitude changes in 
the shape of a triangle is outputted, and the modulation electrical- 
potential-difference generating circuit 33 is supplied to the frequency 
modulation circuit 32 as a modulated wave. Thereby, the frequency 
modulation of the subcarrier from the subcarrier generating circuit 31 
is carried out, and the modulated wave signal which a frequency 
modulates in the shape of a triangle with time amount progress with 
predetermined range-of-f luctuation deltaf and modulation frequency fm 
(=1/T) as drawing 5 (A) is shown by the continuous line is outputted. 
[0022] And this modulated wave signal is supplied to the mixer 37 of the 
receiving-side circuit mentioned later while it is supplied to the 
transmitting antenna 35 through a circulator 34 and is sent towards a 
detected material slack obstruction. 

[0023] Moreover, a receiving antenna 36, the mixer 37, the amplifying 



circuit 38, the anti-aliasing filter 39, and the fast-Fourier-transform 
processing circuit (FFT digital disposal circuit) 40 constitute the 
receiving circuit of the FM-CW radar 40. 

[0024] Namely, when the modulated wave sent from the above-mentioned 
transmitting antenna 35 reflects with the obstruction which exists in 
monitor within the limits of the FM-CW radar 30, a receiving antenna 36 
receives the reflected wave, and supplies it to a mixer 37. And a 
reflected wave is analyzed by the circuit after a mixer 37. 
[0025] The wave shown with a broken line and an alternate long and short 
dash line in drawing 5 (A) expresses the situation of the frequency 
drift of the reflected wave which the receiving antenna 36 received, the 
signal which expresses the condition of this reflected wave with a mixer 
37, and the signal showing the condition of the dispatch wave supplied 
from a circulator 34 — difference — it is combined by the operation 
and the beat signal changed on the frequency according to both frequency 
difference is generated. 

[0026] Drawing 5 (B) expresses with a broken line and an alternate long 
and short dash line the beat signal corresponding to the reflected wave 
which shows the frequency-drift situation of this beat signal, and shows 
the frequency of the frequency rise section of a 3 angle-modulation wave 
to drawing 5 (A) by setting the frequency of fup and a frequency 
trailing edge to fdown. In this case, fup is equivalent to the 
difference of the frequency of a dispatch wave while a modulated wave is 
in the frequency rise section, and the frequency of a received wave, and 
fdown is equivalent to the difference of the frequency of a dispatch 
wave while a modulated wave is in a frequency trailing edge, and the 
frequency of a received wave. 

[0027] The beat signal from a mixer 37 is amplified in an amplifying 
circuit 38, and is supplied to the anti-aliasing filter 39. The beat 
signal supplied to the anti-aliasing filter 39 is supplied to the FFT 
digital disposal circuit 40, respectively, after separating into the 
beat signal of the rise section, and the beat signal of a trailing edge 
here. And the FFT digital disposal circuit 40 performs FFT processing 
about the beat signal of each section, and computes the beat spectrum 
about fup and fdown. 

[0028] Drawing 6 divides the beat spectrum of the FFT digital disposal 
circuit 40 in the case of existing two obstructions ahead [ car ] into 
the rise section ( drawing 6 (A)) and a trailing edge ( drawing 6 (B)), 
and expresses it. 

[0029] That is, when two obstructions exist ahead [ car ], the reflected 
wave about each obstruction is received by the receiving antenna 36. For 



this reason, only the number corresponding to the obstruction of each 
[ signal / showing the frequency difference of a dispatch wave and a 
received wave / beat ] will be formed, and, as a result, the beat 
spectrum which has two peaks will be detected in the FFT digital 
disposal circuit 40. 

[0030] In addition, when it asks for a beat spectrum by FFT processing, 
the magnitude of each peak becomes a thing corresponding to the 
reinforcement of the reflected wave which generated the peak. Therefore, 
when a reflected wave with big reinforcement is formed with the 
obstruction which exists ahead [ car ], the peak corresponding to the 
obstruction will form a peak with low level on the strength into a beat 
spectrum about the obstruction which is detected with big reinforcement 
in a beat spectrum, and forms a reflected wave with small reinforcement. 
[0031] By the way, supposing there is no relative velocity between a car 
and a forward cardiac failure theory object, a modulated wave reaches an 
obstruction, and the modulated wave sent from the transmitting antenna 
35 will reach a receiving antenna 36, after the time amount taken to 
reflect after that and to return passes. In this case, the wave which is 
not superimposed on a doppler shift by the frequency of a reflected wave, 
and expresses the frequency drift of a reflected wave should turn into a 
wave which only carried out the parallel displacement of the dispatch 
wave in time as an alternate long and short dash line showed in drawing 
5 (A). 

[0032] And when the frequency of a beat signal [ in / for the frequency 
of the beat signal in the rise section / fup and a trailing edge ] is 
set to fdown, fup=fdown will be materialized as an alternate long and 
short dash line shows in drawing 5 (B). And the magnitude of fup=fdown 
will show the value according to the distance of a car and an 
obstruction. 

[0033] On the other hand, when relative velocity v exists between a car 
and an obstruction, a reflected wave is overlapped on the doppler shift 
according to relative velocity. And it becomes the wave which carried 
out the parallel displacement of the wave (wave shown with the inside of 
drawing, and one-point finger chain line) which carried out the parallel 
displacement in time, corresponding to distance as a broken line shows 
the wave which shifts the frequency of a reflected wave to a RF side on 
the whole, and expresses the frequency drift of a reflected wave if it 
is in the inclination for both to approach, for example in drawing 5 (A) 
to the RF side further. 

[0034] That is, compared with the case where relative velocity v is "0", 
fup will be small, and fdown will be large, and it will change according 




to relative velocity v, respectively. This sake fr = (fup+fdown)/2 ... 

(1) If a concept is introduced, the doppler shift component of each 
other on which fup and fdown were overlapped will be offset, and the 
value will turn into a characteristic value showing the distance of a 
car and a forward cardiac failure theory object, fd = (fdown-fup)/2 ... 

(2) If a concept is introduced, the distance component of each other on 
which fup and fdown were overlapped and which was will be offset, only a 
doppler shift component will remain, and, as for the value, the relative 
velocity of a car and a forward cardiac failure theory object will be 
expressed. 

[0035] In addition, for fO and modulation frequency, the center 
frequency of a modulated wave is [ fm and modulation width of face / 
deltaf and relative velocity / v and distance ] fr to the velocity of 
light c, if it is L. And fd A theoretical value becomes like a degree 
type. 
[0036] 

fr =4 fm-delta f-L/c ... (3) fd =2 v-fO / c . . . (4) Therefore, as shown 
in drawing 6 , when two spectrum peaks are acquired, it sets. FMul and 
FMdl — a pair — carrying out — FMu2 and FMd2 — a pair — carrying 
out — fr = (FMul+FMdl)/2, and fd = (FMdl -FMul) / 2, if it calculates 
[ moreover, ] [ for example, ] Distance L and relative velocity v with 
the obstruction which made the spectrum peak of the former pair produce 
will be obtained, and the distance L which made the spectrum peak 
produce, and relative velocity v will be obtained by performing same 
processing also about the latter pair. 

[0037] Thus, the FM-CW radar 30 detects fup and fdown as a spectrum peak 
about each body which exists ahead [ the ], respectively, and detects 
the distance L which each body receives, and relative velocity v. 
Therefore, it becomes possible to be able to detect certainly the 
behavior of the body which exists in its supervising [ by the FM-CW 
radar 30 ]-at time of car transit-the car front, then monitor within the 
limits, for example, to realize advanced car control by application to 
an automatic braking system etc. 

[0038] By the way, when it is going to realize this mounted radar 
installation using the FM-CW radar 30, it is as having described above 
that it is necessary to classify the body acting as [ when a car runs ] 
a failure, and the body acting as [ transit of a car ] a failure at all. 
[0039] In this case, as it sets, for example, is shown in drawing 7 , 
they should be detected in the situation car (**) which follows the road 
where body (**)s, such as a guard rail post, exist in a side strip at 
wagon (**) and a two-wheel barrow (Ha), and carries the FM-CW radar 30 



is running, using only wagon (**) and a two-wheel barrow (Ha) as an 
obstruction, and about guard rail post (b), it is required to except 
from an obstruction using a certain technique. 

[0040] Here, since body (b) is a quiescence object on a side strip, the 
relative velocity v of car (d) to body (b) is always equal to the 
vehicle speed of car (d) . Therefore, it can judge that the peak will be 
a peak about body (**) if what shows a relative velocity equal to the 
vehicle speed of car (**) in the peak of the beat spectrum detected as 
shown in above-mentioned drawing 6 (A) and (B) exists, and if this is 
excepted and considered, it will be recognized as an obstruction as a 
result only about wagon (**) and the two-wheel barrow (Ha) except body 
(**). 

[0041] However, with the configuration with which it is a premise with 
which that wagon (**) and a two-wheel barrow (Ha) have not stopped to 
the last, and, as for the technique of starting functioning proper, it 
excepts a quiescence object from an obstruction, only using the above- 
mentioned technique, when wagon (**) or a two-wheel barrow (Ha) has 
stopped in the road, the evil excepted from an obstruction also produces 
them. 

[0042] The mounted radar installation of this example has the 
description at the point of distinguishing and recognizing wagon (**) or 
a two-wheel barrow (Ha) etc. which stopped in the road to be body (**) 
on the side strip acting as a failure at all to transit of car (**) this 
evil being removed. 

[0043] Hereafter, the contents of the processing which the spectrum 
processing circuit 10 performs based on the vehicle speed which the beat 
spectrum which the FM-CW radar 30 detected, and a speed sensor 20 detect 
are explained with reference to drawing 3 and drawing 4 that this 
function should be realized. 

[0044] Drawing 3 shows the flow chart of the spectrum manipulation 
routine which the spectrum processing circuit 10 performs here, and 
drawing 4 displays serially the condition of the beat spectrum suitably 
changed with advance of the processing shown in drawing 3 . In addition, 
drawing 4 (A) - (about the spectrum shown in (E), Spectrum A - Spectrum 
E are called below. ) 

[0045] As shown in drawing 3 , the spectrum processing circuit 10 
performs reading processing of the beat spectrum which the FFT digital 
disposal circuit 40 detected first (step 100). That is, the trailing 
edge spectrum shown in drawing 4 (B) by using as Spectrum A the rise 
section spectrum shown in drawing 4 (A) among the beat spectrums which 
the FFT digital disposal circuit 40 detected is read as a spectrum B. 




[0046] If this processing is finished, processing of steps 102-106 will 
be performed below that the peak spectrum concerning a quiescence object 
should be discriminated from the spectrum peak of Spectrums A and B. 
[0047] By the way, as described above, when the FM-CW radar 30 detects a 
spectrum peak about the quiescence body which exists in the monitor 
within the limits, from the spectrum peak, the relative velocity v equal 
to the vehicle speed of a self-vehicle should be detected. 
[0048] the case where relative velocity is calculated here from the 
spectrum A which the FFT digital disposal circuit 40 detected, and 
Spectrum B — the above-mentioned (2) formula — following — "fd = 
(f down-f up) /2" — it will calculate and will ask for relative velocity v 
from the result and relation of the above-mentioned (4) formula "fd =2 
v-fO / c. " 

[0049] in other words, relative velocity v is temporarily equal to the 
vehicle speed V — then — fd =2 V-fO / c . . . (5) it should be 
materialized — coming out — it is — 2 V-fO / c= (f down-f up) /2 — 
namely, — fdown-fup=4 V-fO / c ... (6) it should be materialized — it 
comes out. [ therefore, ] 

[0050] That is, if the pair of a spectrum peak which fills the relation 
of the above-mentioned (6) formula "fdown-fup=4 V-fO / c" exists in the 
spectrums A and B shown in drawing 4 , it can be judged that the 
spectrum peak is a thing concerning a quiescence object. 
[0051] According to this principle, in detecting the spectrum peak of a 
quiescence object, first, the vehicle speed V of a self-vehicle is 
detected from a speed sensor 20, Spectrum B is shifted to a low 
frequency side by the delta frequency (4 V-fO / c) which originates in 
the vehicle speed V and is produced, and processing which memorizes the 
spectrum after a shift as a spectrum C is performed in this example 
(step 102). 

[0052] And as shown in drawing 4 , processing which subtracts this 
spectrum C is performed from Spectrum A, and the spectrum which consists 
of a spectrum peak which remained as a result is memorized as a spectrum 
D (step 104). 

[0053] In this case, for example, spectrum peak (b) and (b) which are 
shown in drawing 4 When it is a spectrum peak concerning a quiescence 
object, spectrum peak (b) in the spectrum C with which only an 
equivalent for the vehicle speed comes to shift Spectrum B to a low 
frequency side, and (b) Spectrum peak (b) in the spectrum A detected as 
a rise section spectrum, The same peak wave as (**) will be shown and 
only the spectrum peak (Ha) formed into the spectrum D which comes to 
process the above-mentioned step 104 by originating in the mobile which 



exists in monitor within the limits of the FM-CW radar 30 is remaining 
for positive/negative. 

[0054] Next, in this example, the spectrum peak for a positive part of 
Spectrum A to the spectrum D is subtracted, and processing which 
memorizes the result as a spectrum E is performed (step 106). In this 
case, if it is guaranteed that the spectrum peak (Ha) which remains in 
Spectrum D as described above is a thing concerning a mobile and it 
subtracts this from Spectrum A, it will be guaranteed that the spectrum 
E obtained as a result consists only of a spectrum peak concerning the 
quiescence object which exists in monitor within the limits of the FM-CW 
radar 30. 

[0055] The spectrum processing circuit 10 of this example judges the 
spectrum peak which does in this way and starts a quiescence object, and 
the spectrum peak concerning a mobile. In this semantics, processing of 
the above-mentioned steps 100-106 is a step which realizes the above 
mentioned quiescence object spectrum detection means 3. 
[0056] By the way, it is as having described above that the magnitude of 
each spectrum peak of the beat spectrum which the FM-CW radar 30 detects 
is equivalent to the reinforcement of a reflected wave. Therefore, it 
will be influenced of the configuration of a quiescence object where the 
magnitude of the spectrum peak in Spectrum E is also the generation 
source of the spectrum peak, a location, etc. 

[0057] In this case, in a situation which wagon (b) which sets, for 
example, is shown in above-mentioned drawing 7 has stopped at the 
improvement in the method of advance of car (d), since the FM-CW radar 
30 will counter wagon (b) from a transverse plane and the reinforcement 
of a reflected wave is secured greatly regularly, corresponding to wagon 
(b), a comparatively big spectrum peak will be formed also in Spectrum E. 
[0058] Although reinforcement of a reflected wave cannot be changed and 
it cannot generally ****** by physical relationship with car (d) about 
body (b) similarly detected as a quiescence object on the other hand, 
since there are some which form the reflected wave which has big 
reinforcement based on the function like a reflecting plate etc. into 
body (b) which exists in a side strip, it originates in these and a big 
spectrum peak may be formed into Spectrum E. 

[0059] Therefore, body (b) which exists in a side strip, and wagon (b) 
which exists in the improvement in the method of advance of car (d) 
cannot be distinguished only on the basis of the magnitude of the 
spectrum peak in Spectrum E. On the other hand, if the physical 
relationship with car (d) will always change as body (b) which is 
standing it still on a side strip and a spectrum peak is supervised 



about each body (b) as long as car (d) is running, the peak value will 
not turn into a regularly big value. 

[0060] Each spectrum peak which forms the spectrum E for which it asked 
in the above-mentioned step 106 from this viewpoint in this example As a 
thing resulting from the quiescence object which exists on a travelling 
direction about the spectrum peak at which it supervised continuously, 
predetermined time continuation was carried out, and high level was 
maintained, i. e. , the quiescence obstruction acting as [ truly ] a 
transit top failure Moreover, about the other thing, we decided to 
recognize originally, noting that the failure of transit is a quiescence 
object not becoming. 

[0061] Then, if processing of the above-mentioned step 106 is finished 
that this function should be realized, it will distinguish next whether 
when distinguishing and (step 108) existing is distinguished, the 
condition is carrying out predetermined time continuation of whether the 
spectrum peak which has the above value exists the judgment level 
beforehand set up into Spectrum E further (step 110). 
[0062] And it restricts, when the spectrum peak which carried out [ the 
peak ] predetermined time continuation and high level continued exists, 
and the spectrum peak is judged as an obstruction on a travelling 
direction, and the distance over the obstruction is calculated (step 
112). In addition, it is sufficient if only distance is calculated, 
since it has become clear about the relative velocity to an obstruction 
in this case noting that it is the same as that of the vehicle speed V 
of a self-vehicle. 

[0063] Thus, if the distance about the quiescence object which exists on 
a travelling direction is calculated, processing of steps 114-118 will 
be performed in order to perform the operation of distance and relative 
velocity about a mobile next. 

[0064] As described above, it is guaranteed that Spectrum D consists of 
a spectrum peak concerning a mobile. And the amount of the positive part 
is a spectrum peak in the spectrum A detected as a rise section spectrum, 
and the amount of the negative part shifts to a vehicle speed V minute 
low frequency side the spectrum B detected as a trailing edge spectrum. 
[0065] Then, in calculating the distance about a mobile, and relative 
velocity, the spectrum which extracts a part for the negative part of 
Spectrum D first, and comes to extract a part for the positive part of 
Spectrum D by using as Spectrum D (descent) the spectrum with which only 
the amount of (4 V-fO / c) vehicle speed V returned it to the RF side 
(step 114) is memorized as a spectrum D (rise) (step 116). 
[0066] consequently, the rise section spectrum of a mobile with which 




Spectrum D (rise) exists in monitor within the limits of the FM-CW radar 
30 -- moreover, Spectrum D (descent) will be equivalent to the trailing 
edge spectrum about that mobile, and if it performs the operation which 
followed the above-mentioned (2) formula and (4) types based on these, 
it can calculate the distance L about a mobile, and relative velocity v 
(step 118). 

[0067] Thus, according to the mounted radar installation of this example, 
in addition to classifying into a mobile and a quiescence object the 
body which exists in monitor within the limits of the FM-CW radar 30, 
and being able to recognize it, about a quiescence object, it can 
classify and recognize further whether it is what exists in the 
improvement in the method of advance of a self-vehicle. For this reason, 
it will combine with evil not arising at all about including the 
quiescence object which exists in a side strip in monitor within the 
limits, and the monitor range of the FM-CW radar 30 being set up widely, 
and a practical mounted radar installation can be realized. 
[0068] 

[Effect of the Invention] The peak concerning a quiescence object can 
extract from the beat spectrum which a FM-CW radar detects according to 
[ like / **** ] this invention, and the obstruction which has recognized 
a mobile and a quiescence object to be quiescence objects based on the 
level of peak value on the strength in addition to the ability to be 
able to distinguish and detect can classify into the obstruction which 
exists in the improvement in the method of advance of a car further, and 
the obstruction which exist in the location which is not improvement in 
the method of advance. 

[0069] For this reason, it becomes possible to recognize as an 
obstruction also about quiescence objects, such as a halt car which 
exists on a travelling direction, in addition to the mobile which has 
been recognized conventionally, excepting from an obstruction about the 
quiescence object on the side strip which does not have effect in 
transit of a car in any way. 

[0070] Thus, the mounted radar installation concerning this invention is 
combined with having the features that only an influential body can be 
recognized as an obstruction to transit of a self-vehicle, and becoming 
it securable [ the large monitor range / be / no evil ] truly, from two 
or more bodies which exist in monitor within the limits, and the 
practicality in a commercial scene is sharply improved compared with 
conventional equipment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle block diagram of the mounted radar 
installation concerning this invention. 

[Drawing 2] It is the block block diagram of the mounted radar 

installation which is one example of this invention. 

[Drawing 3] It is a flow chart showing the contents of the processing 

which the spectrum processing circuit which is the important section of 

the mounted radar installation of this example performs. 

[Drawing 4] It is drawing for explaining the contents of the processing 

which the spectrum processing circuit which is the important section of 

the mounted radar installation of this example performs. 

[Drawing 5] It is drawing for a FM-CW radar to explain the detection 

principle of distance and relative velocity. 

[Drawing 6] It is an example of the beat spectrum which an FM-CW radar 
detects. 

[Drawing 7] It is drawing for explaining the situation under transit of 
the car carrying a mounted radar installation. 
[Description of Notations] 

1 30 FM-CW radar 

2 20 Speed sensor 

3 Quiescence Object Spectrum Detection Means 

4 Level Measurement Means 

5 Quiescence Object Judging Means 
10 Spectrum Processing Circuit 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 7] 
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